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DATA PROCESSING FOR LYMAN-ALPHA EXPERIMCNT E-22 anN 0G0 5

J.L. BERTAUX

T - Scientific objectives -

The scientific objective of the £-22 experiment on 0GO0-5 is to determine
{he hydrogen [H] distributicn in the geocorona and its temperature, from
the measursment of intensity and line shape of emerging Lyman-alpha radia-

tion.

The 1ngt1umont is @ photometer with a +1eld of view of 40' and a bandwidth
of 80 A centered at Lyman-slpha {1?16 A) A two-dimensionnal scanning

Callows to move the FOV axis inside a cong of 16° apex angle, with the local
vertical as an exis. A hydrogen cell placed in front of the photomultiplier
allows to measure the Vinewidih. The number of photoelectric pulses counted

in a given interval of {ime is a measure of the intensity.

A more complete description 15 given in the references listed at the and

of the present document.

11 - Deseription of megnetic ftapes -

A1l the dala coilected in 18B8 anid 1968 are contained on 37 (thirty twol
magnetic tapes, 1600 BPT. Tach tape is marked CNRS ¥, with two digits
indicating the number of the tape. They are written on a 360/65 10N Computsl,

on nine tracks without label, with a Tloating point formal.




Each Tape contains a variahile nurber of files, as indicated by the tahle I,
and pach Tile conlains the data fer a whole orbit { 2.5 days). There are
only 2 orbits for which there 15 no file : orbit 27, 28. A special Software
developad by J. Pacquet sllows to read sgguentislly all the files or any
required file. A listing of the reading programm is attachod to the present
documant, except tor the softwere, contained in a deck of cards available
at World Data Center A, GSFC Greenbelt, Maryland. The description of the
Suflware is containsd in document NASA ¥-613-7087 edited in March 1370

by GSFU.
fach file contains a file label, followed by a variable number of records.

Format of file label
N® of word

1

’

Naine of tape

N

Serial number of the Tile

£~ W

Year

(S

Day of beginning of orbit

joy]

Sacond of cay

~J

Orbit nurbar.

Fach record (of variabile lengthl) containg anproxinately 3 minutes of data.

according to the Following fornet. “irst, there ave £9 words contalning

)

general fnforssation oyt The etetus of experiment at the time of mzasurer

menta of the recerd, and spaceeralt etiitude and position. Then zach messes
remant L glven i pumzor of counts per 0432 s, topether with four words

indicoting @ Lhe mil tisecond of day, the valocily of apacocrat b in the

a

44 :
i

direciion of sicht (for Doppler T rmet) and twn anglos defining the direction

of sight in the Tdeel Body Svelem (oo definition in Part 171). The s=t of

HE PR A

srdn constitures a Trams.

-
-
=
C
5]
i
]
R
=
=
%
L]




L

10

i

12

13

FORMAT OF RECORD

Status of Hydrogen cell (0., not cperative ; 1., 2., or 3.,

operative at three different levels].
Calendar day of Yoar.
Number of framss contained in the record.

Indicétor of Dark Current correction : data is !
0 not corrected
1 corrected with the Dark Current measurement of
the record
2  corrected with the Dark Current measurement of

preceding record.
CBark Current corrcoction.
Scan flag (0, no scan of OPEP ; 1, OPEP was scanningl.

Day change flag: O  no change of day for this rccord

1 change of day for this record.
If word 7 is 1, nurher of frames corresponding to Day + 1.
Bit rato (1, & kb dn oreal Time ;3 3, 1 kb in Play back).
Tamperoture of experiment (degraes centigrades].
Number indicating the sourcs of present data.
Sericl numier of the present record dn the file.

OPER anple of Tirst freme of this record (dogroes).




14-15

16

17

18

19

20

21

22

23

24

20

27

28
29

36,37,38

Name of input teape in EBCOIC

Time (in miilisecond of day] corresponding to the following

attitude informations, words 17 to 52,

Right ascension of S/C (degree!

Declination (degree)
Longitude (degree}

Radial distance of 5/C %o center of the Earth (km)
Height of 5/C (km)
True anomaly (degree}

SES angle (Sun - Earth - S/C) (degree)

PSI two angles describing the pesiticn of S/C in a Geocentric

PHI  Solar Ecliptic (GSE) System (degres)
ZETA angle subtended by 1 Earth Radius as seen  from S/C
tclipse Flag 0 no ceclipse @ 1 eclipse

TAU  Angles determing the position of North Pole in the

WU ldeal Body System.

VX
VY Velocity Veclor in km/sez in the Geocentiric Couatorial

VZ Inertial Systom (GEIJ.

- " . o N - .
Ideal Body Roll axis X, = (XI_, XI , X1 } as a unit vector
' 1 X y z
in GET coordinates.
' ' N B ._}
Tedeal Pody Piteh axis Y]

K I R R T
in GO ocooartinoioen.

iYL , YI , YI } ag a unit veotor
X y z




39,40, 44
42 to 10
51

57

53

54, 55

56 to 85

100

N times | 101

(N is 4 102

word \ﬁ103
n°3) 104

»

__).
Ideal FHody Yeaw axis ZI = (ZI_, ZIy, ZIZ] as & unit vector

b
in GEI coordinates (also, local verticel oriented down wards)

Actuzl Hody matrix {seme three vectore as above, but true

orientation instead of ideal orientsation}.
Flag generated by Attitude Orbit Tape

RCE angle determine the position of S/C in the G5C system

fsee figure 3).

Calibration factor : number of counts for an intensity of one

kilo Rayleigh.

Same signification as words 46 to 52 hut Tor one minute later.

Millisccond of day : INTEGER
Measurcd intensity in number of counts per 0.432g counting tirme
Velocity of S/C in the direction of sight

-
¢ Angle between direction of sight and local vertical 71
ye Angle between verticol plane containing the direction of

VR P o .
sight and plane (XI, Z1) (see figure Z).

Milliswoond of doy.




IIT - Data processing -

The measurements contained in the tapes have only been corrected Tram the
radiation induced nocise and from stray light generated by the cell when
this cne is operative. This noise is measured once per record when a shutter

is closed ; the measurement is contained in word n® 5.

The calibration factur (word n® 53) is a decreasing function of time. It was
determined from ccmparison with other UV instrumentation (E-21 on 0GO-5

and stellar observations of 0AD-3).

The direction of sight is given by the two angles g and ye in the Ideal Body
System : 71 is pointed towards the ngdir, XI is perpendicular to the Sun di-

rection (figurss 1 and 2).

Angles defining the position of S/C in the Geocentric Ecliptic System are

indicated in Tigure 2.

For mare information, please report to the publicotions or enter in contact
with : J.L. Bertaux, Service d'Aérongmie du CHRS, 91370 Verrlcres le Buisseon,

France. - Telephone 520 10 GO0 -




TABLE I

Nam= of | Number of Orbits Coverod Year
. Periad

Tape files (days)
CHRS 1 25 1 to 25 B - 128 1958
CHNRS 02 5 260 & 29 to 32 130 - 148 14968
CNRS 03 4 33 to 36 449 - 150 1968
CNRS (04 4 37 to 40 159 - 168 1568
CNRS (5 4 4% to 44 159 - 179 1968
CNRs G6 5 45 to 49 180 - 191 1968
CNRS 07 4 50 to 53 142 - 207 1966
CNRS 08 b 54 to &8 203 - 215 1968
CNRS D9 9 59 to 67 215 - 238 1868
CNRS 10 7 68 to 74 239 - 257 18G8
CNRS 11 8 75 to 82 257 - 275 1968
CNRS 12 8 83 to 90 275 - 296 1968
CNRS 13 3] 91 to S6 296 - 314 1968
CNRS 14 9 97 to 105 314 - 337 1968
CNRS 15 8 106 to 113 338 - 358 1968
CRNRS 15 9 114 1o 142 359 - 015 1968-14969
CNRS 17 &) 123 to 130 045 - 036 1969
CHRS 18 ) 131 to 138 a7 - 57 1869
CHRS 19 10 138 to 148 57 - B3 1569
CHNRS 20 10 149 to 158 B3 - 109 1869
CNRS 21 5 159 to 163 140 ~ 122 1959
CNRS 22 8 164 to 171 123 - 133 1969
CNRS 23 10 172 to 187 133 - 159 1969
CNRS 24 8 182 to 189 159 - 180 41869
CRRS 2% 8 190 to 197 181 - 197 1969
CNRS 26 B 198 to 203 1497 - 207 1959
CNRS 27 11 204 to 214 207 - 255 1869
ChRs 28 110 215 to 224 255 - 38 19685
CiRS 29 10 225 to 234 382 - 308 1569
CNRG 30 g 235 to 243 309 - 5331 1969
CRRS 31 10 244 to Z5h3 331 - 353 1965
ChEL 3y 4 254 to 757 353 - 3585 1369

O UV UV U S




[ ]
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FILE NO. i
27100000
000000FE
00000000
43164000
41500000
411800CD
421100FE
4 OSFEEF9
40SC6CS1
BF687628
412374DC
4210F660
A060AAED
40572317
BF9E61B2
00000000
42C6ABO0

42614904

CODCOFEC
037TD3IAE
41220CBS
4 2BEABOO
43108 88F
COBC6F71
O377F TAE
4 1A59CCF
42DEABOO
4310071F
C098C418
03781 BAE
42125FS51
43156AB0
4310CACSE
COCO0A656
0378SF2E
4133F 850
4314EABO
4 2EAD208
COE025CH
0378832
41470958
428EABOO
425CF3CF
COFDLIBS3
O37TBAT2E
41C8FCD8
42D6ABOO
425C7TAS59
COFA4F 038
0378CB2E
41470958
42DEABOO
42655695
COoD8ABDS
O037BEF2E
4133F550
42EEABOO
4310C 084
coB829EB
0379132E
4 1BSAESBG6
4316EABO
4310D06F3

rnoacsasa

RECORD NO.

00540000
00000000
00000000
428C0000
45153F70
429FCFE2
00000000
CODASCE6S
4 0SFEEFQ
423F 0000
42A02C09
00000000
CoDLCT363
4060AAED
423F0000
00000000
COE7SCD4
0377CH2E
00000000
4310EABO
43107972
COCBE6AD
O037TEARE
41754ACB
42E6AB00
43100120
COAGBTT1
03780E2E
4 iFSDESD
43156A80
4310D0CD®
COB3D&E0A
O0378BS1AE
41651E56
43116AB0
43109A8C
CoD4aDOES
03787 SAE
4113F608
42BEABOO
425E6E 0D
COF2F619
Q37899AE
4 198CAET
42A6AB00
425CO0BES
COFES72F
0378BDAE
4 1738F 35
4 2A6AB00
425E6E QD
COE3CA30
O378E1AE
00000000
42D6AB00O
43109ABC
COC4aCE21
03790S5SAE
4 1856CAE
4311EABO
43100378
C08A9S583
03794 02E

ArTESDEQn

1 LENGTH=

C3DSD9E2
Q0000000
00000000
41100000
41100000
44516194
4294AD09
40AOCHBF
CODA9CHS
C28706A1
445197A1
42958449
40A1A2FD
CODC7363
c286A1C2
037 7BBAE
41375661
4286A800
A42755D0F9
CODADOES
037 TODCAE
41448724
42F 6ABOO
431 0C656
COB3D60A
O37B800AE
41C5BDSB
431 6EABO
43100908
COB8FSBOD
0378442E

41958759

A42EEABOO
4310C084
COCBESBAD
0378682
40F 9 TOEF
42F 65 ABOO
42655695
COET7SCD4
03788C2E
416860E7
42AEABOO
4250089
cliols522
0378B02E
4 1ABDDAE
4296AB00
425CF3CF
COEEABAD
0378DA2E
4126658
431 1EAB0
42E AQ208
CODOES84F
O0378F82E
41S58E122
42CEAB800
431 0CACSB
COADCFSS
037932AE
42125FS51
431 SEABO

A=Y ADONS

10000
F3F24040 00000001
00000000 00000000
00000000 00000000
441D002AA 00000000
C2B20A28 CaDTCSFO
A43BT76F 421491CE
421120C5 C1336E90
4094478C 40850ABC
40A0CEBF 4094478C
421BAATC 00000000
4438AD81 42158 18F
42112420 C1320283
40963BC5S 4081CASD
40A1ARFD 40963BCS
00000000 00000000
42D6AB00 COE ADD6A
A25F7719%9 O377C1AE
COEO28CB 4113F608
Q3ITTCF2E 42A6ABOD
4O0FOTOEF 43102ALE
43106AB0 COCCEF77
4310AD03 O37TESAE
COCOAGS6 41651E56
O037TF3I2E 4312EABO
41958739 4310CEaD
43126AB0 COABO46F
4310DST1 037BO9AE
CO9D66F3 4 IESDAFS
0378172E 43186AB0
421 15EES5 431 0DBF3
43156AB0 COAF7406
4310CEA? 03784D2E
COBC6FT1 41754ACB
0378SAAE 43106A80
41448723 4310ADO3
42EEABOD - CODOESBAF
43102A1E 0378712E
CODCSHFEC . 00000000
0378TEAE 43126A80
41375661 425F77T19
42F6AB00 COEF4BAD
425CD8C8 037 89S2E
COF8256F8 4188AFS5B
O378ARAE 4286AB00
41B8EEGF 42SC2AT3
426EABO0 Cl101i522
425CA4EAD 0378892
COF825F8 41838AFS58
0378C6AE 4286AB00
41582C2C 425DC333
42C6AB0O0 COETSCDa
426149%D4 0O378DDB2E
CODCH6FEC 00000000
O378EAAE 425EABOO
41220C85 43107972
4286A8B00 COCBE6AD
4310B88F 0379012E
COBCAFTI 41754ACB
O03790EAE 431 SEA8B0
41AS9F29 4310CB54
4313EA80 CO8FSBOD
4310D0CD6 O03793BAE
C0941548 421 05E6F

n=POANDE

ADCETAQAN

00000781
00000000
00000000
00000000
F2F14040
428506F0
C1200370
A0BO7AB1
408S0ABC
00000000
4284DEBD
CL20A592
40B25F55
40810450
00000000
41470958
42EH6ABOO
42655695
COpBABDA
0377H82E
4133F550
4 20EABOO
4310C08a5
CoBB29ES
0377FC2E
41 BSAES6
43106A80
43100893
C0941548
0378202E
4 1 AS9CCF
42FEABOO
43100656
COCaA€CE21
0378B63AE
41220685
42BEABOO
A2TSSDF9
COE3CA30
037887 AE
41582C2C
428EABCO
425C8014
COFEST2F
0378ABAE
41 BBEEGF
429EABOO
425C8014
COF1A761
O037TBCFAE
41375661
43106AB0
42755DF9
CODSDOES
0378F3AE
41448724
42C6ABOO
4310C656
COB3D60A
03T7T9LTAE
42115EE6
4319EABO
4310DAF6

rfAOGRcceT™

Q00000164 O0O0OQE34l
00000000 00000000
0C800000 00000000
00000000 41300000
4T737BFA2 42859965
CIF4DE2A C29EDSAT
414SA2EL1l 405C6CS51
COB9S53I9E BF6RTH28
40BO7ABl1 COB9S39E
47379E48 42863SBA
C1ET26EA C2A01916
41459892 40572317
CcCOoB7S5C72 BF9E61B2
40B25F55 COB7S5C72
00000000 00000000
425E6E0D 03778DRE
CCE3CA3D 41266SE8
O0377CAAE 42C65ABOO
00000000 42EAD20B
42E6ABOO CODOESB4F
43109ABC 0377TE12E
COCACE2L H154E122
O37TEEAE 43156A30
41856CAE 4310CACS
43166AB0 COAF7406
43100378 0378052&
COALFDB4 41DSCAD2
O037TB12AE 4311EA30
42105E6F 4310DAF6
431 TH6ABO CO8A9583
43100120 O03784BAE
COBB29EB 418S56CAE
0378S62E 42DBHABOO
4154E122 4310888F
42CEABOO COCCEF77
43107972 —03TB6CAE
CODBASBD4 00000000
O0378TAZE A42E6AB00
412665E8 42514904
42CEABOO COEADDSA
4250C333 O037890AE
COFAFO3B 41788F35
O3789E2E 42CEABOO
41A8DD4AE 425C4EAD
42C5AB00 C1104390
425C2AT3 037 8BAAE
COFB4865 4198C8(8B
O0378C22E 4Z276ABO0O-
41686536 425D4BE1
42BEABOOC COEADD6A
425F7TT19 037BDBAE
COEO25€CB 4113F608
037BE62E 4286AB00
4O0F9TOEF 43102A1E
42CEABOO COCCEF7T7
4310AD03 O378FCGAE
COCOA656 41651E56
03790A2E 428B6A800
41958759 4310CEA9
4296AB00 COABOA4SF
4310DBF3 0379372E
COBFSBOD 42115EES6
O037944AE 43166A30

AICEMN AT A A% Anan

Ocﬂum o -1 AVSsoe

STewvT e~/ 2| ©9

SToe 12l Bt { 1
CORRYTTS

sy (e s 7




LTSS Y Yo

43150733
s02262CC
D44AA9TS
41197201
42182AAA
4310882
401422C6
0saAB894
41274867
428C2AAA
43154490
3F7958C0
044AFBSS
412F3EFa
4321A2AA
4314076C
401SECSS
04480A54
4111A78A
431E32AA
42C884CE
40242824
04481CS4
415122C9
429 T2AAA
azBBO3C2
403236AC
044B2ES4
a19112C6
42362AAA
azBT7082
40400695
04484054
41D10C87
42342AAA
42B6TOBE
40400695
0a8B5254
41A1108D
42612AAA
4288D1BA
403236AC
04486454
41611€D1
la1100000
41106000
431206EA
4235F 644
COCBDECE
CO036AA2S
40056567
43120724
423SEE91
cocBCcABD
C03698SF
40DS6057
00000000
044B6F94
41393250
a31ceD86
s2cp8B19
a01c371A
04488194
40878344
43215086

ARV AQAL S

~-wa s W T

044AAZDS
413139ES
a2212AAA
42049F 58
40197EAF
044ABADA
4 OFBES98
42182AAA
4314DB42
3F231880
048AF 194
414729F6
4313B2AA
431513FD
4010825
04480394
40879817
431D82AA
42DF8132
A01EDGIF
04481594
41393217
42E52AAA
42BDC 104
402CF TAO
04482794
41791682

4 2632AAA -

42886823
4 03AE110
04aB3 994
4 1B90EAS
422D2AAA
42864C6C
40452 0DF
04484894
41890E45
424852AAA
4 2BTBBEF
40376CES8
04485094
41791682
42892AAA
428B8C852
43160000
41400000
41C54586
4 129F 872
COSCDCFo®
COCBDECE
CO36AA25
41C50480
4129F 8DA
COSCES69
COCBCABD
C036C85F
00000000
43104086
42C2A 48A
40218080
04487ADS
4111A843
431F3086
43121A%1
401346ED

NAATIDrNA

v aLe s & w o

422B2AAA
42C53C91
401ED61F
O44AAEL S
40A 2EDO2
AZ182AAA
43134608
40108E25
044 AEADS
415F1F6F
429A2AAA
43157002
3FB2CEOO
044 AFCDA
411FSE63
432122AA
43121A12
401 97EAF
044B0OEDA
412156A7
431 652AA
42C2A48D
402780B1
04482004
41611CD1
42T T2AAA
4289C68C
40358134
04aB32D4
41A1108BD
42382AAA
42B6ECDE
40436ECO
044844D4
41D10C87
422EDAAA
42B6ECDE
403C9968
044BS6D4
419112C6
A2SE2AAA
4289C68C
402EBB3C
044B68D4
42C 60000
45140730
c262E282
00000000
407BE473
CO5CDCF6
423F 0000
C2631F02
00000000
A0TBFFIF
COSCES69
423F0000
00000000
4026DES3
04487414
41294605
43201086
420F8127
4018A538
04488614
411 7TF66

ARB ARNAL

40242826
044AATSS
412156A7
421 AZAAA
42F 08848
401 SELB5
044AB954
411FSE63
a4 2712AAA
43158388
3FSC9A40
044AFG14
41373SE1
432162AA
43148415
401422C5
04480814
40AZEDO2
431FT2AA
42¢D08B1C
402262CC
044B1ALSE
41492692
42A52 AAA
42BBCBS52
40307 7ED
044B2C14
418918F6
A2562AAA
42BTBBEF
403E509C
0a4B3E1a
41C90D0B
422F2AAA
42B64C6C
40418840
04485014
4 1ASOFDC
42492AAA
42B86B23
4033FATO0
04486214
41691 A8A
420T72AAA
41100000
43132000
4S21F 344
423CAEILC
40537102
407BEAT3
421 ADBF6
452 1F2EF
423CAT9A
40538A40
407BFFIF
421ADEBS
044B6DS4
saia128C2
43192086
42C8BACA
A01DFF3A
044B7FSA
405220FE
43208D86
4314076C

AETAACEN

LA A e Tal ¥ A 4
41393217
42292AAA
42CDAB1IC
401 B470A
044 AD294
40879817
42122AAA
43148415
3E656400
OASAEFSS
414F25C8
431 202AA
43154030
3FEC3530
04480154
40FBES98
431FC2AA
42F 08848
401DOEDD
04481354
413139ES
42F C2AAA
428F0C22
402B3626
044B2554
417 1186E
42612AAA
42B88D1BA
40392788
044B3754
41B10F09
42392 AAA
42B670BE
4046D1A8
04884958
41C10Db83
424 52AAA
42877082
40392788
04485854
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